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Recommendations

Major Recommendations
Definitions for the level (Level I, Level II) and strength (2 points, 1 point) of evidence ratings and the grade of the recommendations (A, B, C+, C,
D, D+, D-) are presented at the end of the "Major Recommendations" field.

1. Physical activity (aerobic training and strength training) versus control, level I (1 randomized controlled trial [RCT], N=56, low quality).
Grade A for pain relief (visual analog scale [VAS] score), functional status (Western Ontario and McMaster Universities Osteoarthritis
Index [WOMAC] score), and strength (quadriceps and hamstring muscle strength) at end of treatment (8 weeks) (clinically important
benefit demonstrated). Grade C+ for body composition (waist circumference) at end of treatment (8 weeks) (clinically important benefit
demonstrated without statistical significance). Grade C for functional status (Lequesne Index), walking endurance (six-minute walk test

[6MWT]), and body composition (body weight, body mass index [BMI] [kg/m2], and lean body mass [kg]) at end of treatment (8 weeks)
(no benefit demonstrated). Grade D for body composition (lean body mass [%]) at end of treatment (8 weeks) (no benefit demonstrated
but favoring control).

2. Physical activity (aerobic training and strength training) and diet (caloric restriction of 25%–30%, 1,500–3,000 cal/d) versus control, level I
(1 RCT, N=56, low quality). Grade A for pain relief (VAS score), functional status (WOMAC score, Lequesne Index), body composition
(waist circumference), and strength (quadriceps and hamstring muscle strength) at end of treatment (8 weeks) (clinically important benefit

demonstrated). Grade C for body composition (lean body mass, fat body mass, body weight [kg], and BMI [kg/m2]) and walking
endurance (6MWT) at end of treatment (8 weeks) (no benefit demonstrated).

3. Diet (caloric restriction of 25%–30%, 1,500–3,000 cal/d) versus control, level I (1 RCT, N=56, low quality). Grade A for pain relief (VAS
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score) at end of treatment (8 weeks) (clinically important benefit demonstrated). Grade C for functional status (WOMAC score, Lequesne

Index), walking endurance (6MWT), body composition (body weight, BMI [kg/m2], waist circumference, fat body mass, and lean body
mass), and strength (quadriceps muscle strength) at end of treatment (8 weeks) (no benefit demonstrated). Grade D for strength (hamstring
muscle strength) at end of treatment (8 weeks) (no benefit demonstrated but favoring control).

4. Physical activity (aerobic training and strength training) versus diet (caloric restriction of 25%–30%, 1,500–3,000 cal/d), level I (1 RCT,
N=56, low quality). Grade C+ for improved strength (quadriceps and hamstring muscle strength) at end of treatment (8 weeks) (clinically
important benefit demonstrated without statistical significance). Grade C for pain relief (VAS score), functional status (WOMAC score,

Lequesne Index), walking endurance (6MWT), and body composition (body weight, BMI [kg/m2], lean body mass, waist circumference,
and fat body mass) at end of treatment (8 weeks) (no benefit demonstrated).

5. Physical activity (aerobic training and strength training) versus physical activity (aerobic training and strength training) and diet (caloric
restriction of 25%–30%, 1,500–3,000 cal/d), level I (1 RCT, N=56, low quality). Grade A for functional status favoring diet and physical
activity (Lequesne Index) at end of treatment (8 weeks) (clinically important benefit demonstrated). Grade C+ for pain relief favoring diet
and physical activity (VAS score) at end of treatment (8 weeks) (clinically important benefit demonstrated without statistical significance).

Grade C for functional status (WOMAC score), walking endurance (6MWT), body composition (body weight, BMI [kg/m2], waist
circumference, lean body mass, fat body mass), and strength (quadriceps and hamstring muscle strength) at end of treatment (8 weeks) (no
benefit demonstrated).

6. Diet (caloric restriction of 25%–30%, 1,500–3,000 cal/d) versus physical activity (aerobic training and strength training) and diet (caloric
restriction of 25%–30%, 1,500–3,000 cal/d), level I (1 RCT, N=56, low quality). Grade A for pain relief favoring diet and physical activity
(VAS score), functional status favoring diet and physical activity (WOMAC score), and functional status favoring diet and physical activity
(Lequesne Index) at end of treatment (8 weeks) (clinically important benefit demonstrated). Grade C+ for strength favoring diet and strength
(quadriceps and hamstring muscle strength) at end of treatment (8 weeks) (clinically important benefit demonstrated without statistical

significance). Grade C for walking endurance (6MWT) and body composition (body weight, BMI [kg/m2], waist circumference, lean body
mass, and fat body mass) at end of treatment (8 weeks) (no benefit demonstrated).

7. Intensive physical activity (aerobic training, strength training) and intensive diet (deficit of 1,000 kcal/d, 20% protein, 25% fat, 55%
carbohydrate diet) versus control, level I, (2 RCTs, N=174, low quality). Grade A for functional status (WOMAC sum score), pain relief
(WOMAC pain score), physical function (WOMAC function score), mobility (stair climbing time), and torque (concentric knee extensors)
at end of treatment (6 months) (clinically important benefit demonstrated). Grade C+ for force (concentric knee extension) and torque
(eccentric knee extension/lean mass) at end of treatment (6 months) (clinically important benefit demonstrated without statistical
significance). Grade C for walking endurance (6MWT), force (eccentric knee extension), and body composition (body weight, BMI

[kg/m2], waist circumference, and fat body mass) at end of treatment (6 months) (no benefit demonstrated). Grade D for stiffness
(WOMAC stiffness score) and body composition (lean body mass) at end of treatment (6 months) (no benefit demonstrated, but results
favored the control group).

8. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
versus control, level I (1 RCT, N=316, low quality). Grade C for quality of life (Medical Outcomes Study 36-Item Short-Form Health
Survey questionnaire [SF-36] mental health and physical function scores) at average between the 6-month follow-up and the 18-month
assessment at end of treatment (no benefit demonstrated). Grade D- for psychological well-being (physical function and body satisfaction
measure) at average between the 6-month follow-up and the 18-month assessment at end of treatment (clinically important benefit favoring
control demonstrated with statistical significance).

9. Physical activity (aerobic [50%–75% heart rate reserve (HRR)] and resistance training) versus diet (behavior modification, lower caloric
intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%) and physical activity (aerobic [50%–75%
HRR] and resistance training), level I (1 RCT, N=316, low quality). Grade A for psychological well-being (physical function and body
satisfaction measure) at average between the 6-month follow-up and the 18-month assessment at end of treatment (clinically important
benefit demonstrated favoring physical activity). Grade C for quality of life (SF-36 mental health and physical function scores) at average
between the 6-month follow-up and the 18-month assessment at end of treatment (no benefit demonstrated).

10. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
and physical activity (aerobic [50%–75% HRR] and resistance training) versus control, level I (1 RCT, N=316, low quality). Grade C for
quality of life (SF-36 physical function score) at average between the 6-month follow-up and the 18-month assessment at end of treatment
(no benefit demonstrated). Grade D for quality of life (SF-36 mental health score) at average between the 6-month follow-up and the 18-
month assessment at end of treatment (no benefit demonstrated, but results favored the control group). Grade D- for psychological well-
being (physical function and body satisfaction measure) at average between the 6-month follow-up and the 18-month assessment at end of
treatment (clinically important benefit favoring control demonstrated with statistical significance).

11. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
versus physical activity (aerobic [50%–75% HRR] and resistance training), level I (1 RCT, N=316, low quality). Grade C+ for



psychological well-being (body satisfaction measure–physical function) at average between the 6-month follow-up and the 18-month
assessment at end of treatment (clinically important benefit demonstrated without statistical significance favoring diet only). Grade C+ for
psychological well-being (body satisfaction measure–appearance) at average between the 6-month follow-up and the 18-month assessment
at end of treatment (clinically important benefit demonstrated without statistical significance favoring physical activity). Grade C for quality of
life (SF-36 mental health and physical function scores) at average between the 6-month follow-up and the 18-month assessment at end of
treatment (no benefit demonstrated).

12. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
versus diet (aerobic [50%–75% HRR] and resistance training) and physical activity (aerobic [50%–75% HRR] and resistance training),
level I (1 RCT, N=316, low quality). Grade A for improved psychological well-being (body satisfaction measure–physical function) at
average between the 6-month follow-up and the 18-month assessment at end of treatment (clinically important benefit demonstrated
favoring diet). Grade C for psychological well-being (body satisfaction measure–appearance) and quality of life (SF-36 physical function
score) at average between the 6-month follow-up and the 18-month assessment at end of treatment (no benefit demonstrated).

13. Physical activity (aerobic [50%–75% HRR] and resistance training) versus diet (behavior modification, lower caloric intake based on group
dynamics literature and social-cognitive theory, average weight loss of 5%) and physical activity (aerobic [50%–75% HRR] and resistance
training), level I (1 RCT, N=316, low quality). Grade A for psychological well-being (physical function and body satisfaction measure) at
average between the 6-month follow-up and the 18-month assessment at end of treatment (clinically important benefit demonstrated
favoring physical activity). Grade C for mental status (SF-36 mental health and physical function scores) at average between the 6-month
follow-up and the 18-month assessment at end of treatment (no benefit demonstrated).

14. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
and physical activity (aerobic [50%–75% HRR] and resistance training) versus control, level I (1 RCT, N=316, low quality). Grade C for
quality of life (SF-36 physical function score) at average between the 6-month follow-up and the 18-month assessment at end of treatment
(no benefit demonstrated). Grade D for quality of life (SF-36 mental health score) at average between the 6-month follow-up and the 18-
month assessment at end of treatment (no benefit demonstrated but favoring control). Grade D- for psychological well-being (physical
function and body satisfaction measure–appearance) at average between the 6-month follow-up and the 18-month assessment at end of
treatment (clinically important benefit favoring control demonstrated with statistical significance).

15. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
versus physical activity (aerobic [50%–75% HRR] and resistance training), level I (1 RCT, N=316, low quality). Grade C+ for
psychological well-being (body satisfaction measure–physical function) at average between the 6-month follow-up and the 18-month
assessment at end of treatment (clinically important benefit demonstrated without statistical significance favoring diet). Grade C+ for
psychological well-being (body satisfaction measure–appearance) at average between the 6-month follow-up and the 18-month assessment
at end of treatment (clinically important benefit demonstrated without statistical significance favoring physical activity). Grade C for quality of
life (SF-36 mental health and physical function scores) at average between the 6-month follow-up and the 18-month assessment at end of
treatment (no benefit demonstrated).

16. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
versus diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss
of 5%) and physical activity (aerobic [50%–75% HRR] and resistance training), level I (1 RCT, N=316, low quality). Grade A for
psychological well-being (body satisfaction measure–physical function) at average between the 6-month follow-up and the 18-month
assessment at end of treatment (clinically important benefit demonstrated favoring diet). Grade C for psychological well-being (body
satisfaction measure–appearance) and quality of life (SF-36 mental health and physical function scores) at average between the 6-month
follow-up and the 18-month assessment at end of treatment (no benefit demonstrated).

17. Low energy diet versus conventional high protein diet (control), level I (1 RCT, N=96, high quality). Grade A for functional status
(WOMAC total score) and physical function (WOMAC function score) at end of treatment (8 weeks) (clinically important benefit
demonstrated). Grade C+ for pain relief (WOMAC pain score) and stiffness (WOMAC stiffness score) at end of treatment (8 weeks)
(clinically important benefit demonstrated without statistical significance). Grade C for body composition (body weight [kg], fat body mass
[kg], fat body mass [%]) and functional status (Lequesne index score [0–26]) at end of treatment (8 weeks) (no benefit demonstrated).
Grade D for body composition (lean body mass [kg]) at end of treatment (8 weeks) (no benefit demonstrated but favoring control).

18. Physical activity (strength training and aerobic training) and diet (patient education and cognitive-behavioral modification strategies) versus
physical activity (strength training and aerobic training), level I (3 RCTs, N=656) (1 RCT is high quality, 2 RCTs are low quality). Grade
C+ for pain relief (transfer pain frequency and transfer pain intensity) at end of treatment (3 months), pain relief (WOMAC pain score) at
end of treatment (6 and 18 months), and self-efficacy on stairs (stair climb) at end of treatment (18 months) (clinically important benefit
demonstrated without statistical significance favoring physical activity and diet). Grade C for pain relief (ambulation pain frequency) at end of
treatment (3 months and 6 months), pain relief (transfer pain intensity and transfer pain frequency) at end of treatment (6 months), walking
endurance (6MWT) at end of treatment (3 months, 6 months, and 18 months), mobility (stair climbing) at end of treatment (3 months, 6
months, and 18 months), functional status (transfer self-reported function) at end of treatment (3 months), functional status (ambulation self-



reported function, transfer self-reported function, summary self-reported function) at end of treatment (6 months) and self-efficacy in
walking (6MWT) at end of treatment (18 months) (no benefit demonstrated). Grade D for pain relief (ambulation pain intensity) and
functional status (ambulation self-reported function, summary self-reported function) at end of treatment (3 months) (no benefit
demonstrated, but results favored physical activity). Grade D+ for pain relief (ambulation pain intensity) at end of treatment (6 months)
(clinically important benefit demonstrated favoring physical activity without statistical significance).

19. Physical activity (strength training and aerobic training) and diet (behavior modification, lower caloric intake based on group dynamics
literature and social-cognitive theory, average weight loss of 5%) versus control, level I (2 RCTs, N=632) (1 RCT is high quality, 1 RCT is
low quality). Grade A for walking endurance (6MWT) at end of treatment (6 months and 18 months) and self-efficacy (stair climbing and
6MWT) at end of treatment (18 months) (clinically important benefit demonstrated). Grade C+ for mobility (stair climbing) at end of
treatment (6 months and 18 months) (clinically important benefit demonstrated without statistical significance). Grade C for pain relief
(WOMAC pain score) at end of treatment (6 months and 18 months) (no benefit demonstrated).

20. Physical activity (strength training and aerobic training) and diet (behavior modification, lower caloric intake based on group dynamics
literature and social-cognitive theory, average weight loss of 5%) versus diet (behavior modification, lower caloric intake based on group
dynamics literature and social-cognitive theory, average weight loss of 5%), level I (2 RCTs, N=632) (1 RCT is high quality, 1 RCT is low
quality). Grade A for self-efficacy in walking (6MWT) at end of treatment (18 months) (clinically important benefit demonstrated favoring
physical activity and diet). Grade C+ for mobility (stair climbing) at end of treatment (6 months), pain relief (WOMAC pain score) at end of
treatment (18 months), and self-efficacy (stair climbing) at end of treatment (18 months) (clinically important benefit demonstrated without
statistical significance favoring physical activity and diet). Grade C for walking endurance (6MWT) at end of treatment (6 months and 18
months), mobility (stair climbing) at end of treatment (18 months), and pain relief (WOMAC pain score) at end of treatment (6 months) (no
benefit demonstrated).

21. Physical activity (strength training and aerobic training) versus control, level I (2 RCTs, N=632) (1 RCT is high quality, 1 RCT is low
quality). Grade C+ for mobility (stair climbing) at end of treatment (6 months) (clinically important benefit demonstrated without statistical
significance). Grade C for walking endurance (6MWT) at end of treatment (6 months and 18 months), mobility (stair climbing) at end of
treatment (18 months), pain relief (WOMAC pain score) at end of treatment (6 months and 18 months), and self-efficacy (stair climbing,
6MWT) at end of treatment (18 months) (no benefit demonstrated).

22. Physical activity (strength training and aerobic training) versus diet (behavior modification, lower caloric intake based on group dynamics
literature and social-cognitive theory, average weight loss of 5%), level I (2 RCTs, N=632) (1 RCT is high quality, 1 RCT is low quality).
Grade A for mobility (stair climbing) at end of treatment (6 months) (clinically important benefit demonstrated favoring physical activity).
Grade C+ for pain relief (WOMAC pain score) at end of treatment (6 months) (clinically important benefit demonstrated without statistical
significance favoring diet). Grade C for walking endurance (6MWT) at end of treatment (6 months and 18 months), mobility (stair climbing)
at end of treatment (18 months), pain relief (WOMAC pain score) at end of treatment (18 months), and self-efficacy (stair climbing and
6MWT) at end of treatment (18 months) (no benefit demonstrated).

23. Diet (behavior modification, lower caloric intake based on group dynamics literature and social-cognitive theory, average weight loss of 5%)
versus control, level I (2 RCTs, N=632) (1 RCT is high quality, 1 RCT is low quality). Grade C for walking endurance (6MWT) at end of
treatment (6 months and 18 months), mobility (stair climbing) at end of treatment (6 months and 18 months), pain relief (WOMAC pain
score) at end of treatment (6 months), and self-efficacy (stair climbing, 6MWT) at end of treatment (18 months) (no benefit demonstrated).
Grade D for pain relief (WOMAC pain score) at end of treatment (18 months) (no benefit demonstrated, but results favored the control
group).

24. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture and electrotherapy versus diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with
6 food unit groups and less caloric intake [300–500 kcal]), physical activity (aerobic exercise), and acupuncture for patients with stage 2
osteoarthritis (OA), level I (1 RCT, N=126, low quality). Grade A for pain relief (VAS pain) at end of treatment (8 weeks) (clinically
important benefit demonstrated). Grade C for mobility (walking speed) at end of treatment (8 weeks) (no benefit demonstrated).

25. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture and electrotherapy versus electrotherapy for patients with stage 2 OA, level I (1 RCT, N=126,
low quality). Grade A for pain relief (VAS pain) at end of treatment (8 weeks) (clinically important benefit demonstrated). Grade C for
mobility (walking speed) at end of treatment (8 weeks) (no benefit demonstrated).

26. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture versus electrotherapy for patients with stage 2 OA, level I (1 RCT, N=126, low quality). Grade
C for pain relief (VAS pain) and mobility (walking speed) at end of treatment (8 weeks) (no benefit demonstrated).

27. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture and electrotherapy versus diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with
6 food unit groups and less caloric intake [300–500 kcal]), physical activity (aerobic exercise), and acupuncture for patients with stage 3
OA, level I (1 RCT, N=126, low quality). Grade A for pain relief (VAS pain) at end of treatment (8 weeks) (clinically important benefit



demonstrated). Grade C for mobility (walking speed) at end of treatment (8 weeks) (no benefit demonstrated).
28. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical

activity (aerobic exercise), and acupuncture versus electrotherapy for patients with stage 3 OA, level I (1 RCT, N=126, low quality). Grade
A for pain relief (VAS pain) and mobility (walking speed) at end of treatment (8 weeks) (clinically important benefit demonstrated).

29. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture versus electrotherapy for patients with stage 3 OA, level I (1 RCT, N=126, low quality). Grade
A for mobility (walking speed) at end of treatment (8 weeks) (clinically important benefit demonstrated). Grade C for pain relief (VAS pain)
at end of treatment (8 weeks) (no benefit demonstrated).

30. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture and electrotherapy versus diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with
6 food unit groups and less caloric intake [300–500 kcal]), physical activity (aerobic exercise), and acupuncture for patients with stage 4
OA, level I (1 RCT, N=126, low quality). Grade A for pain relief (VAS pain) at end of treatment (8 weeks) (clinically important benefit
demonstrated). Grade C for mobility (walking speed) at end of treatment (8 weeks) (no benefit demonstrated).

31. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture and electrotherapy versus electrotherapy for patients with stage 4 OA, level I (1 RCT, N=126,
low quality). Grade A for pain relief (VAS pain) at end of treatment (8 weeks) (important benefit demonstrated). Grade C for mobility
(walking speed) at end of treatment (8 weeks) (no benefit demonstrated).

32. Diet (15%–20% protein, 25% fat, 55%–60% carbohydrate diet with 6 food unit groups and less caloric intake [300–500 kcal]), physical
activity (aerobic exercise), and acupuncture versus electrotherapy for patients with stage 4 OA, level I (1 RCT, N=126, low quality). Grade
C for pain (VAS pain) and mobility (walking speed) at end of treatment (8 weeks) (no benefit demonstrated).

33. Aquatic exercise (40-min exercise in water gym per session, 3 times a week, consisting of endurance, strength, and aerobic training) versus
home-based exercise (control group received strengthening exercise and behavioral education), level I (1 RCT, N=75, high quality). Grade
A for pain relief (brief pain inventory [BPI] pain) at end of treatment (8 weeks) (important benefit demonstrated). Grade C+ for pain relief
(BPI pain interference) and physical function (WOMAC score) at end of treatment (8 weeks) (important benefit demonstrated without
statistical significance). Grade C for physical fitness (body weight, BMI, lean body mass, body fat mass, and body fat proportion), global
function (SF-36 mental component summary and physical component summary) at end of treatment (8 weeks) (no benefit demonstrated).
Grade D for torque (peak torque for knee extension and knee flexion) and physical fitness (waist circumference) at end of treatment (8
weeks) (no benefit demonstrated but favoring control).

34. Land-based exercise (40-min exercise per session, 3 times a week, consisting of strength, aerobic, stretching, and range-of-motion training)
versus home-based exercise (control group received strengthening exercise and behavioral education), level I (1 RCT, N=75, high quality).
Grade A for pain relief (BPI pain) at end of treatment (8 weeks) (important benefit demonstrated). Grade C for pain relief (BPI pain
interference), physical function (WOMAC score), and torque (peak torque knee flexion) at end of treatment (8 weeks) (important benefit
demonstrated without statistical significance). Grade C for physical fitness (body weight, BMI, lean body mass, body fat mass, and body fat
proportion), global function (SF-36 mental component summary and physical component summary) at end of treatment (8 weeks) (no
benefit demonstrated). Grade D for torque (peak torque for knee extension) and physical fitness (waist circumference) at end of treatment
(8 weeks) (no benefit demonstrated but favouring control).

35. Land-based exercise (40-min exercise per session, 3 times a week, consisting of strength, aerobic, stretching, and range-of-motion training)
versus aquatic exercise (40-min exercise in water gym per session, 3 times a week, consisting of endurance, strength, and aerobic training),
level I (1 RCT, N=75, high quality). Grade C+ for pain relief (BPI pain) and torque (peak torque for knee flexion) at end of treatment (8
weeks) (important benefit demonstrated without statistical significance). Grade C for torque (peak torque knee extension), physical fitness
(lean body mass), and global function (SF-36 physical component summary).

Definitions:

Level of Evidence

Level I: Randomized controlled trials

Level II: Nonrandomized studies

Strength of Evidence

2 points: for reliability and validity (i.e., whether the study was double-blinded and whether the double-blinded method was appropriate)

2 points: for randomization (i.e., whether the study involved randomization and whether the randomization method was appropriate)

1 point: for explanation of participant withdrawals and dropouts



Grade of Recommendationsa

Grade Clinical
Importance

Statistical
Significance

Study Design

Grade A* (strongly
recommended**)

≥15% P<.05 Randomized controlled trial (RCT) (single or meta-analysis)

Grade B* ≥15% P<.05 Clinical controlled trial (CCT) or observational (single or meta-analysis)

Grade C+* (use
suggested**)

≥15% Not significant RCT/CCT or observational (single or meta-analysis)

Grade C* (neutral**) <15% Not significant Any study design

Grade D* (neutral**) <15% (favors
control)

Not significant Any study design

Grade D+* (use not
suggested**)

<15% (favors
control)

Not significant RCT/CCT or observational (single or meta-analysis)

Grade D-* (strongly not
recommended**)

≥15% (favors
control)

P<.05 (favors
control)

Well-designed RCT with >100 participants (if <100 participants,
becomes a grade D recommendation)

aCombined grading recommendations according to the Ottawa Panel (Ottawa Panel Evidence-Based Clinical Practice Guidelines for Aerobic
Fitness Exercises in the Management of Fibromyalgia: Part 1. Phys Ther. 2008;88:857–871; Ottawa Panel Evidence-Based Clinical Practice
Guidelines for Strengthening Exercises in the Management of Fibromyalgia: Part 2. Phys Ther. 2008;88: 873–886) for alphabetical grading system
(indicated by asterisk) and to the Cochrane Collaboration (www.cochrane.org ) for international nominal grading system
(indicated by double asterisk).

Clinical Algorithm(s)
None provided

Scope

Disease/Condition(s)
Osteoarthritis
Obesity

Guideline Category
Counseling

Management

Treatment

Clinical Specialty
Family Practice

Internal Medicine
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Nutrition

Physical Medicine and Rehabilitation

Rheumatology

Intended Users
Advanced Practice Nurses

Dietitians

Nurses

Physical Therapists

Physician Assistants

Physicians

Guideline Objective(s)
To construct an updated evidence-based clinical practice guideline on the use of physical activity and diet for the management of osteoarthritis

(OA) in adults (>18 years of age) who are obese or overweight (body mass index ≥25 kg/m2)

Target Population

Adults (>18 years of age) with osteoarthritis (OA) who are obese or overweight (body mass index ≥25 kg/m2)

Interventions and Practices Considered
1. Physical activity (aerobic training, strength training, resistance training, aquatic exercise, home-based exercise, land-based exercise,

stretching, endurance and range-of-motion training)
2. Diet modification (caloric restriction, behavior modification, low energy diet, high protein diet, patient education, cognitive-behavioral

modification strategies)
3. Acupuncture
4. Electrotherapy

Major Outcomes Considered
Functional status (Lequesne Index, Western Ontario and McMaster Universities Osteoarthritis Index [WOMAC])
Physical function (Medical Outcomes Study 36-Item Short-Form Health Survey questionnaire [SF-36] physical function score)
Self-efficacy (stair climbing test)
Pain scale (visual analog scale [VAS] score)
Endurance (Six-Minute Walk Test)
Stiffness (WOMAC stiffness score)
Strength (hamstring and quadriceps muscle strength)
Torque (concentric knee extension)
Body composition (waist circumference, body weight, body mass index [BMI], lean body mass, and body fat mass)
Mental health (SF-36 mental health score)
Psychological well-being (physical function and body satisfaction measure)
Mobility (walking speed)



Methodology

Methods Used to Collect/Select the Evidence
Hand-searches of Published Literature (Primary Sources)

Hand-searches of Published Literature (Secondary Sources)

Searches of Electronic Databases

Description of Methods Used to Collect/Select the Evidence
Literature Search

A library scientist conducted an extensive a priori literature search for articles related to obesity and osteoarthritis (OA) of the knee in June 2009.
Applying Cochrane Collaboration search techniques, the search included articles published from January 1, 1966, to November 31, 2010, and
were extracted from the following databases: MEDLINE, EMBASE (Current Contents), SPORTDiscus, SUM, Scopus, CINAHL, AMED,
BIOMED, PubMed, ERIC, the Cochrane Controlled Trials, and PEDro. A hand search of the reference lists of potential case-control studies
(CCSs) also was performed.

Study Inclusion and Exclusion Criteria

The Ottawa Panel and research assistance team strictly applied the inclusion and exclusion criteria (see Table 2 in the original guideline document)
so that every included article met the specific intervention, study design, participant, and outcome criteria. These precise selection methods are
described in previous Ottawa Panel publications. These inclusion and exclusion criteria were approved through Ottawa Panel consensus.

Interventions

Studies that applied physical activity, diet, or both for the management of OA in adults who were obese or overweight were included. Studies
were not included if interventions included surgery, injections to the lower extremities, medication for weight loss, medication for management of
OA symptoms, acupuncture, or multidisciplinary and function restoration programs (see Table 2 in the original guideline document).

Study Designs

Studies that were randomized controlled trials (RCTs), controlled clinical trials (CCTs), cohort studies, and head-to-head studies (e.g., diet versus
physical activity, as opposed to diet versus control) were included. Additionally, only articles published in English or French were included in order
to diminish time and translation costs. Studies were excluded if they were uncontrolled cohort studies, case studies, reviews, or guidelines; were
conducted with no comparison group; provided data without means and standard deviations; reported a ≥20% dropout rate; or had a sample of
fewer than 5 patients per group (see Table 2 in the original guideline document).

Participants

Studies must have had adult participants (>18 years of age) who were identified as overweight (BMI ≥25 kg/m2) or obese (BMI ≥30 kg/m2) and
were affected by OA in the lower extremities. Studies were excluded if participants had cancer or other oncologic conditions, pulmonary
conditions, cardiac conditions, dermatological conditions, neurological conditions, other rheumatologic or musculoskeletal conditions, pediatric
conditions (e.g., juvenile arthritis), or psychiatric conditions (see Table 2 in the original guideline document).

Outcomes

Several types of outcomes were of relevance for this article (see Table 2 in the original guideline document). Note that researchers might have used
different instruments to measure the same outcome (e.g., one researcher might use the Lequesne Index to measure the concept of functional status,
whereas another researcher might use the Western Ontario and McMaster Universities Osteoarthritis Index [WOMAC]). Outcomes of primary
interest were functional status (Lequesne Index, WOMAC), physical function (Medical Outcomes Study 36-Item Short-Form Health Survey
questionnaire [SF-36] physical function score), self-efficacy (stair climbing test), pain scale (visual analog scale [VAS] score), endurance (Six-
Minute Walk Test), stiffness (WOMAC stiffness score), strength (hamstring and quadriceps muscle strength), torque (concentric knee extension),
body composition (waist circumference, body weight, body mass index [BMI], lean body mass, and body fat mass), mental health (SF-36 mental
health score), psychological well-being (physical function and body satisfaction measure), and mobility (walking speed) (Appendix). Articles were



excluded if outcome measures were biomechanical measures, biochemical measures, or serum markers (see Table 2 in the original guideline
document).

Study Selection

Following the literature search, 2 reviewers from the research assistance team were trained by the Ottawa Panel to systematically classify the
articles into inclusion and exclusion groups using the criteria constructed by the Ottawa Panel (see Table 2 in the original guideline document).
Separately, the 2 reviewers read each article and compiled lists of articles to be included or excluded. When disagreement emerged, the primary
investigator of the Ottawa Panel was consulted, and a consensus was reached on the ultimate placement of the article.

Number of Source Documents
10 articles that were case-control studies were selected

Methods Used to Assess the Quality and Strength of the Evidence
Weighting According to a Rating Scheme (Scheme Given)

Rating Scheme for the Strength of the Evidence
Level of Evidence

Level I: Randomized controlled trials

Level II: Nonrandomized studies

Strength of Evidence

2 points: for reliability and validity (i.e., whether the study was double-blinded and whether the double-blinded method was appropriate)

2 points: for randomization (i.e., whether the study involved randomization and whether the randomization method was appropriate)

1 point: for explanation of participant withdrawals and dropouts

Methods Used to Analyze the Evidence
Meta-Analysis of Randomized Controlled Trials

Review of Published Meta-Analyses

Systematic Review with Evidence Tables

Description of the Methods Used to Analyze the Evidence
Quality Assessment

The 2 reviewers from the research assistance team independently extracted data from the articles retrieved from the literature search with the use
of data extraction forms. Information of interest included study design, intervention, treatment groups, method, results, and quality scoring
information. The quality scoring information was used to assess the articles according to the Jadad scale.

Data Analysis

To analyze the data, the Ottawa Panel applied a Cochrane Collaboration statistical analysis similar to that of past Ottawa Panel publications. The
weighed mean difference (WMD), the absolute benefit, and the percentage of relative change between intervention and control groups were
calculated using continuous data. Relative risks were utilized to analyze dichotomous data (ie, data that can easily be separated into 2 or more
categories). Calculations were made with the Review Manager (RevMan) computer software program.



Methods Used to Formulate the Recommendations
Expert Consensus

Description of Methods Used to Formulate the Recommendations
Not stated

Rating Scheme for the Strength of the Recommendations

Grade of Recommendationsa

Grade Clinical
Importance

Statistical
Significance

Study Design

Grade A* (strongly
recommended**)

≥15% P<.05 Randomized controlled trial (RCT) (single or meta-analysis)

Grade B* ≥15% P<.05 Clinical controlled trial (CCT) or observational (single or meta-analysis)

Grade C+* (use
suggested**)

≥15% Not significant RCT/CCT or observational (single or meta-analysis)

Grade C* (neutral**) <15% Not significant Any study design

Grade D* (neutral**) <15% (favors
control)

Not significant Any study design

Grade D+* (use not
suggested**)

<15% (favors
control)

Not significant RCT/CCT or observational (single or meta-analysis)

Grade D-* (strongly not
recommended**)

≥15% (favors
control)

P<.05 (favors
control)

Well-designed RCT with >100 participants (if <100 participants,
becomes a grade D recommendation)

aCombined grading recommendations according to the Ottawa Panel (Ottawa Panel Evidence-Based Clinical Practice Guidelines for Aerobic
Fitness Exercises in the Management of Fibromyalgia: Part 1. Phys Ther. 2008;88:857–871; Ottawa Panel Evidence-Based Clinical Practice
Guidelines for Strengthening Exercises in the Management of Fibromyalgia: Part 2. Phys Ther. 2008;88: 873–886) for alphabetical grading system
(indicated by asterisk) and to the Cochrane Collaboration (www.cochrane.org ) for international nominal grading system
(indicated by double asterisk).

Cost Analysis
The guideline developers reviewed published cost analyses.

Method of Guideline Validation
Not stated

Description of Method of Guideline Validation
Not applicable
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Evidence Supporting the Recommendations

Type of Evidence Supporting the Recommendations
The type of supporting evidence is identified and graded for each recommendation (see the "Major Recommendations" field).

Benefits/Harms of Implementing the Guideline Recommendations

Potential Benefits
Short- and long-term pain relief
Improvement of torque, functional status, self-efficacy, endurance, mobility, and psychological well-being

Potential Harms
Not stated

Qualifying Statements

Qualifying Statements
Limitations

Although the Ottawa Panel guidelines were developed using rigorous quantitative methods, a potential publication bias may have occurred because
only those articles written in English and French were included. This selection process inevitably misrepresents the amount of research that has
been conducted on osteoarthritis (OA) and obesity globally. Additionally, the Ottawa Panel is made up of clinical experts from North America as
opposed to being more internationally focused with clinical practitioners and researchers outside of North America, such as those people who
make up the Osteoarthritis Research Society International (OARSI) Panel. The current Ottawa Panel recommendations demonstrated herein differ
from the 2008 recommendations produced by the OARSI in that the Ottawa Panel examined the efficacy of physical activity and diet programs in
the management of OA in adults who were obese or overweight and did not include surgical or pharmacological interventions.

Further research is needed, as more than half of the trials were of low methodological quality.

Implementation of the Guideline

Description of Implementation Strategy
An implementation strategy was not provided.

Institute of Medicine (IOM) National Healthcare Quality Report
Categories

IOM Care Need
Getting Better



Living with Illness

IOM Domain
Effectiveness

Patient-centeredness
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